The primary goals of my project are to collect baseline information on grizzly bear ecology before pipeline construction begins, to describe annual and seasonal home range size and distribution, and to identify important habitats. The information gained will form the foundation for model development to assess the affect of oil and gas-related activities on grizzly bears. Major project objectives are 1) to describe habitat selection patterns, 2) to quantify movement patterns, and 3) to incorporate these patterns into a scenario-based modelling approach to assess the response of grizzly bears to pipeline-related development.
STUDY AREA
My research is being conducted in the Mackenzie Delta region north of Inuvik to the Beaufort Sea (ca. 28 000 km 2 ). Human populations are centered in Aklavik, Inuvik, Paulatuk, and Tuktoyaktuk. The region is characterized by long, cold winters and short, cool summers, with temperatures ranging from -57˚C to 32˚C (Black and Fehr, 2002) . Numerous lakes and rivers are found in the area, and broad habitat features include boreal forest dominated by spruce (Picea glauca and P. mariana) in southern areas, which grades into tundra with scattered trees and shrubs (Black and Fehr, 2002) .
METHODS AND PRELIMINARY RESULTS

Getting the Sample
From mid-May to early June in 2003 -06, 130 bears were captured and immobilized by aerial darting using Telezol ® , and 41 were fitted with Global Positioning System (GPS)/ Argos-linked satellite radio-collars (Telonics Inc., Mesa, AZ, Service Argos Inc., Lynnwood, WA) programmed to acquire location information every four hours. All collars were equipped with a collar-release mechanism with a preprogrammed "drop-off" date and time. Relocation information was imported into a Geographic Information System (GIS), ArcGIS 9.1 (Environment Systems Research Institute, Redlands, California, USA) for home range delineation and analysis of bear distribution and movements. Over 30 000 locations have been recorded.
The home range is the area that an animal uses within a specified period of time to provide the necessary resources for survival and successful reproduction (Burt, 1943) . Individuals inhabiting regions where habitat quality is high will require smaller areas to secure their life requisites (Gill and Wolf, 1975 Home ranges for grizzlies in the Mackenzie Delta were greater than those reported for both coastal and interior North American populations. These results suggest that habitat quality, defined as the abundance and predictability of foods, is low in the Mackenzie Delta region, so that bears must cover greater areas to meet their resource needs. Distance and speed of travel were similar for male and female grizzly bears.
Much research on home range delineation and use of core areas has been done using telemetry, but relatively few studies link location data and associated habitats to investigate behaviour (Kernohan et al., 2001 ). The attributes of a particular patch may result in a change in an individual's rate or direction of travel, or both (Boone and Hunter, 1996) . Incorporating movement rates and patterns in habitat selection models provides an explanatory medium with robust predictive abilities to determine how environmental features influence the way animals navigate the landscape (Fortin et al., 2005) . For grizzly bears in the Mackenzie Delta, disturbance from development and increased risk of mortality could alter movement and dispersal patterns, which could affect population dynamics. More research is needed on the role of seasonal patch distribution and habitat quality in shaping movement patterns of grizzly bears in non-fragmented landscapes.
Identifying Important Grizzly Bear Habitat
To describe habitat selection patterns and identify important habitats for grizzly bears in the Mackenzie Delta, I am using resource selection function (RSF) analysis (Manly et al., 2002) . The RSF can provide insights with predictive properties for understanding species-habitat relationships and is proportional to the probability that an animal will use a resource (Boyce and McDonald, 1999; Boyce et al., 2002) . Areas used by bears will be determined from telemetry locations, and available sites will be randomly generated. Important seasonal habitats for grizzly bears will be determined at three scales: the individual home range, the subpopulation, and the regional population.
Development of habitat selection models for grizzly bears requires that environmental and anthropogenic components of the study area be accurately represented and quantified. Where possible, this information was acquired from pre-existing sources; however, the resolution of the analyses required that the vegetation characteristics of the landscape be quantified at a level and classification accuracy not presently available. Over 550 sites have been surveyed across the study area for use in the development of the vegetation classification model. When completed in autumn 2006, the vegetation classification model will have the highest possible classification accuracy available and will be applicable to studies of other wildlife species in the area, such as barren-ground caribou (Rangifer tarandus), wolves (Canis lupus), wolverines (Gulo gulo), and waterfowl.
Risk Assessment for Grizzly Bears
Historically, in the absence of field data, assessment of risk to wildlife from natural or human-based events has largely been based on expert biological opinion . RSF models provide an objective medium to quantitatively and objectively evaluate the risk of habitat change on animals or populations (Manly et al., 2002; McDonald and McDonald, 2002) . Results from the habitat selection analysis for grizzly bears will be used to attribute a relative value or risk from pipeline-related development. McDonald and McDonald (2002) define risk assessment as the evaluation of anthropogenic actions relative to their capacity to harm or benefit the ability of individuals or populations to preferentially choose resources. The RSF provides a response value to a set of environmental attributes that is the probability that an animal will use an area (Manly et al., 2002) . The risk index is the change in response value from before to after the hypothetical intervention . Using a factorial-based approach, we will evaluate competing development scenarios to assess which one will cause the least harm to grizzly bears. Within a GIS, the proposed locations of alternative development plans will be superimposed on the landscape, and the relative probability of use will be estimated under both pre-manipulation and post-manipulation conditions. The risk indices induced by alternative actions will be compared.
Diet Composition and Trophic Position
Understanding the foraging patterns of a species is fundamental for effective management (Fuller and Sievert, 2001) . Unlike other populations, the northern boundary for Mackenzie Delta grizzly bears is the Beaufort Sea. The north coast offers a potential alternative marine food source not available to more interior populations (Roth, 2002) . To examine the diet of Arctic grizzly bears, I am comparing the carbon (δ 13 C) and nitrogen (δ 15 N) stable isotope ratios of hair and claw samples collected from research bears with those of bear foods found in the region. Stable isotope analysis can be used to increase our understanding of the proportional contribution of different dietary groups and their nutritional value and to determine the trophic position of this Arctic population in the food web (Jacoby et al., 1999) . Since the isotopic signature found in the sampled tissue represents not only what the animal has ingested but also what the animal has assimilated, we can estimate the proportional contribution and nutritional importance of terrestrial plant and animal proteins as well as marine food types (Hobson et al., 2000) .
Hair and claws are metabolically inert; therefore, the stable-isotope signature represents the diet of an individual during the specific growth period (Jacoby et al., 1999; Roth, 2002) . Grizzlies moult once a year (in June or July), and hair collected before the moult represents the feeding history for the previous active season (Jacoby et al., 1999; Hobson et al., 2000) .
Sixty-three hair and longitudinal claw samples have been collected from bears as part of the 2003 -06 capture programs. Since stable isotope signatures vary geographically, I am creating a regionally distinct isotopic baseline of bear foods for the Mackenzie Delta area. Development of the baseline model required that a representative sample of bear foods be collected and their isotopic values determined Jacoby et al., 1999) . Samples were collected of the 33 different grizzly bear food types identified in the region.
SIGNIFICANCE OF RESEARCH
This study will provide managers with baseline information on grizzly bear ecology in the Mackenzie Delta region so that bear response to development can be anticipated before the hydrocarbon exploration and extraction activities begin to increase. McLoughlin et al. (2003) predicted that Central Arctic grizzlies could be in danger of population decline if human activity proceeded at an increasing rate. My research will identify seasonally important habitats so that access to these areas can be maintained. Grizzly bears in the open tundra, where there is limited hiding cover, are more likely to be displaced than bears inhabiting forested landscapes (Gibeau et al., 2002; Wielgus et al., 2002) . Therefore, maintaining secure foraging areas where bears can accumulate the necessary energy reserves is important for survival and reproduction. These limiting factors become even more important for Arctic grizzly bear populations because of the short active period and low habitat quality compared to regions occupied by southern and coastal populations. With increasing resource-extraction activities and the associated disturbance, grizzly bears in the North could face situations similar to those found in multi-use landscapes farther south, such as habitat fragmentation and increased mortality due to habituation. More human activity on the landscape could result in grizzly bears' expending more energy through avoidance behaviour and increased movement. The results of this project will allow wildlife managers to develop protocols for improving grizzly bear management and sustainable harvest and preventing regional grizzly bear declines in the face of increasing resource extraction and human activity. 
